Mitofusin 2 deficiency leads to oxidative stress that contributes to insulin resistance in rat skeletal muscle cells.
Mitofusin 2 (Mfn2) is a dynamin-like protein anchored in the outer mitochondrial membrane that plays a crucial role in ensuring optimal mitochondrial morphological homeostasis. It has been shown that reduced expression of Mfn2 is associated with insulin resistance, but the mechanism is still unclear. We investigated whether Mfn2 deficiency leads to impaired insulin sensitivity via elevated oxidative stress. L6 skeletal muscle cells were treated with palmitate and Mfn2 expression was repressed by transfection with antisense Mfn2. Levels of antioxidant enzymes, reactive oxygen species (ROS), the phosphorylation of c-Jun N-terminal Kinase (JNK) and nuclear factor-κB (NF-κB) and the mitochondrial membrane potential (Δψm) were measured. The results showed palmitate-induced insulin resistance of skeletal muscle cells was accompanied by Mfn2 repression. Meanwhile, the cells had decreased Δψm and activity of antioxidant enzymes which could increase production of ROS, phosphorylation of JNK and NF-κB. When Mfn2 was up-regulated in palmitate-treated cells, oxidative stress and insulin resistance was alleviated. Furthermore, knock-down of Mfn2 in control cells enhanced oxidative stress. Mfn2 deficiency led to increased superoxide concentration and activation of JNK as well as NF-κB associated with insulin signaling. In conclusion, Mfn2 is a potent repressor for oxidative stress and regulation of Mfn2 expression may prove to be a potential method to circumvent insulin resistance.